reported an increase in the number and proportion of intense TCs over the past three decades. They deliberately excluded pre-1970 data because of possible inaccuracy due to the lack of routine satellite observations. We show that, at least in the western North Pacific (WNP), this trend has actually reversed since 1998 and, more important, it is likely to be part of the large interdecadal variations of typhoon (2) activity that are related to similar variations in the atmospheric environment in which the typhoons are embedded.
We extracted the intensities of all WNP TCs for the period 1960 to 2004 from the Joint Typhoon Warning Center Web site (3) . Note that because routine satellite coverage only began around 1965, some TCs before this time are likely to have gone undetected. Our reason for including part of the presatellite era Eduring which some aircraft reconnaissance was available (4)^will become clear later.
Many indices have been used to represent the average intensity of TCs in a given year (5-7). To facilitate comparison with the results in (1), we used two indices that are more biased toward intense typhoons: the potential destruction index EPDI, the sum of the cube of the maximum wind speed for each 6-hour period of all tropical storms and typhoons (7)^and the number of category 4 and 5 typhoons (NCAT45) on the Saffir-Simpson scale (8) . We also examined the percentage of NCAT45 relative to the total number of typhoons.
The temporal variations of PDI and NCAT45 show very similar features ( Fig. 1) , with a peak in the 1960s, a minimum in the 1970s and early 1980s, a second higher peak in the early 1990s, a decrease in the late 1990s, and a gradual increase in the past few years. In other words, the number of intense typhoons goes through large interdecadal variations.
As in the Webster et al. study (1), we segmented the data record into three periods. In addition to the period between 1990 and 2004, a large number of category 4 and 5 typhoons also occurred between 1960 and 1974 (Table 1) . However, the number of storms during this earlier period is likely to be an underestimate because some of the intense typhoons that never made landfall are likely to have gone undetected in the presatellite era. Better satellite data and analysis techniques in recent years might have also resulted in more accurate estimations of intensity, which might partly explain the larger number in the latter period.
To understand the interdecadal variations in typhoon activity, we examined the three parameters, discussed in (5) , that are most significantly correlated with the number of typhoons: the rotational flow at around 1.5 km from the sea surface (or vorticity, VORT), the vertical wind shear of the east-west flow between 12 and 1.5 km (SHEAR), and the lower tropospheric moist static energy (MSE, representing the amount of thermodynamic energy available in the atmosphere). As shown in Fig. 2 , the coefficients of the principal components (9) of these parameters go through interdecadal fluctuations very similar to those of typhoon intensity (represented by PDI). This result differs from Trenberth_s conclusion (10) that Btrends are evident in the environment in which Atlantic hurricanes form.[ Thus, despite well-recognized uncertainties that exist in the typhoon intensity data in earlier years, an examination of the records for a longer period suggests that the increase in more intense typhoons reported in (1) is apparently only part of the large interdecadal variations of typhoon activity. In fact, such an increase is only obvious for the period from the late 1980s to the late 1990s (see Fig. 1 ), rather than a Bsustained increase over a period of 30 years[ as suggested in (1) . Further, significant interdecadal variations in the atmospheric environment in which these typhoons are embedded are likely responsible for similar variations in typhoon activity, at least to some extent. A corollary of this conclusion is that, consistent with (1) and (5), local sea surface temperature (SST), which has been increasing since the 1970s, cannot explain the fluctuations in typhoon activity (see Fig. 1 ). Rather, atmospheric rotational flow, vertical wind shear, and thermodynamic energy are likely to be important determinants of typhoon intensity. In fact, the linear correlations between PDI and these three parameters range from 0.55 to 0.65. Because these factors go through such large interdecadal variations, it is difficult to conclude To whom correspondence should be addressed. E-mail: Johnny.chan@cityu.edu.hk 1960-1974, 1975-1989, and 1990-2004. 1960-1974 1975-1989 1990-2004 TECHNICAL COMMENT
